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Descriptl n 

[0001] The present inv ntion relates to a m thod of discriminating the attribut of an imag , an imag processing 
apparatus adopting the discrimination method and- an image forming apparatus. 

5 [0002] Recently, when an image incorporating characters and gradation images mix d th rein is treated, recording 
for obtaining a hard copy is an issue that needs to be resolved. An electrophotographic m thod is in common use as 
a method of recording a digital image. The foregoing method has unsatisfactory performance of expressing a density 
of two to several levels per picture point to be recorded. Therefore, when a gradation image is expressed, a pulse 
width modulation method or the like must be employed! The pulse width modulation method is broadly divided into a 

10 one-pixel modulation method and a two-pixel modulation method in terms of the period of pulses in the pulse width 
modulation: Although the former method is able to clearly record characters because of excellent resolution, the fore- 
going method is of inferior gradation expressing characteristic. On the other hand, the latter method excels in gradation 
expressing characteristic which enables a photograph or the like to smoothly be reproduced. However, the latter method 
is of inferior resolution. Although the modulation methods are able to realize either of the resolution and the gradation 

is expressing characteristic, both of the foregoing requirements cannot simultaneously be realized when a recording 
operation is performed. 

[0003] To record an image such that both of the resolution and the gradation expressing characteristic are realized, 
an image field discrimination process is performed. That is, an image which must be recorded is discriminated into 
fields, for example, photographs,, in which the gradation expressing characteristic is of importance and fields, for ex- 
20 ample, characters or line drawings, in which the resolution is of importance. In accordance with a result of the discrim- 
ination, the recording method is switched; 

[0004] As an image field discrimination method, a method is known in which the difference in change in local densities 
between gradation fields and character fields or the difference in the local patterns is used. As an example of the former, 
method,. a method has been disclosed in Jpn. Pat. Appln. KOKAI Publication No. 58-3374. The method has steps of 

25 dividing an image into small blocks, and calculating the difference between a highest density and a lowest density in 
each block. Moreover, if the difference is larger than a threshold value, a discrimination is made that the subject block 
is a character image field. If the difference is smaller than the threshold value, a discrimination is made that the subject 
block is a gradation image field. The above-mentioned method Is able to perform accurate discrimination if the image 
is composed of only continuous gradation images, such as photographs, and characters. However, there arises a 

30 problem of unsatisfactory discrimination accuracy in a field, for example, a dot image, in which local density change 
frequently occurs. There arises another problem in that a gradation image having a sharp edge thereon is incorrectly 
discriminated as a character field. As an example of the latter method, a method has been disclosed in Jpn. Pat. Appln. 
KOKAI Publication No. 60-204177. The foregoing method has steps of Laplaclan -filtering an image; binarizing the 
image; and performing discrimination in accordance with a shape of, forexample, a 4 x 4 pattern. The above-mentioned 

35 method is able to discriminate even a dot image. However, also the above-mentioned method had a problem In that 
an edge portion on. a gradation image can frequently incorrectly be discriminated as a character image. 
[0005] If the foregoing methods are combined with each other or if a method is furthermore employed in which 
correction is performed in accordance with results of discrimination of surrounding pixels by using a characteristic that 
an image field is constant over a somewhat wide area, the discrimination accuracy can be improved. However, the 

40 scale of the circuit results in limitation of reference fields to several pixels. Thus, a satisfactory discrimination accuracy 
cannot be realized. 

[0006] As described above, the method using information of the local density among the conventional image field 
discrimination methods suffers from a problem in that discrimination accuracy of an edge portion of a gradation image 
having a micro structure similar to that of a character and a rough dot image portion deteriorates. Another problem 
45 arises in that a character formed by thick lines and a portion including lines cannot easily be discriminated as a character. 
[0007] The known method of macroscbpically analyzing the structure of a document image, which is able to accurately 
discriminate existence of a character or a gradation image, suffers from unsatisfactory position -resolving power, Thus,, 
accurate discrimination in pixel unit cannot easily be performed; 

[0008] US 5 01 8 024 discloses an image processing apparatus for field separation which calculates a characteristic 
so value in response to an image signal of an original image and comprises discrimination means for discriminating an 
image field of the original image in accordance with the characteristic value and an image processing means for 
processing an image corresponding to the result of the discrimination of the image field performed by the discrimination 
means. 

[0009] US 4 782 399 discloses an image processing apparatus having an image input system for inputting image 
55 data at high and low resolutions wherein the characteristic value of the image data. at low resolution is calculated. 

[0010] An object of the present invention is to provide an image field discrimination method which is capable of 
realizing both excellent discrimination accuracy and excellent position resolving power and with which a portion in a 
characteristic can correctly be discriminated, an image processing method using the same and an image forming 
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apparatus. 

[0011] This object is achieved by an image processing apparatus according to claim 1 and a m thod according to 
claim 9. 

[0012] The present invention is different from a conventional method in which discrimination of an imag field is 
performed once. In the present invention, a discrimination of a field in response to a rough signal of an original image 
is performed. Moreover, a characteristic value indicated by a more signal of a higher resolution of th original imag 
is obtained. Then, a final discrimination of the field is, in each field indicated by the rough signal, performed in accord- 
ance with the characteristic value. As a result, further accurate discrimination of a field can be performed. 
[001 3] That is, in the conventional method the discrimination of a field is performed only once in response to a dense 
signal. Thus, incorrect discrimination of an edge in a photograph field as a character field can easily be made. However, 
the present invention arranged to first perform macro field discrimination in accordance with the rough signal is able 
to prevent incorrect discrimination that an edge in the foregoing photograph field is a character. Since the second 
process is performed such that the field is discriminated in accordance with the characteristic value indicated by the 
dense signal, a micro character field in a character field and a background field are discriminated from each other. 
Thus, the character field and the background field can individually be detected. Since high contrast similar to that of a 
character field is not provided for the background field, that is, since low contrast is provided for the background field, 
generation of noise on the background can be prevented. 

[0014] Therefore, the field discrimination according to the present invention and arranged to perform two steps is 
able to prevent incorrect discrimination between a photograph field and a character field, detect a background field in 
a character field and thus realize a background field free from any noise.. 

[0015] Also a method according to the present invention enables both of a character field and a gradation field to 
satisfactorily accurately be discriminated from each other because of the above-mentioned reason. 
[0016] The discrimination of an image field according to the present invention can favorably be employed in a digital 
color image forming apparatus. In this case, accurate discrimination of an image field can be performed and an image 
in a satisfactory state can be formed. 

[0017] This summary of the invention does not necessarily describe all necessary features so that the invention may 
also be a sub-combination of these described features. 

[0018] The invention can be more fully understood from the following detailed description when taken in conjunction 
with the accompanying drawings, in which: 

. FIG. 1 is a block diagram showing the structure of an essential portion. of a digital color copying machine according 
to a first embodiment of the present invention; 

FIG. 2 is a block diagram showing an example of the structure of an image field discrimination section; 

FIG. 3 is a graph showing characteristics of one-pixel modulation process and a two-pixel modulation process (the 

relationship between density signals and pulse widths); 

FIG. 4 is a flow chart of an operation of the digital color copying machine shown in FIG. 4; 
FIG: 5 is a histogram about brightness values in a general document; 

FIG. 6 is a flow chart of an example of a procedure which is performed by a macro discrimination section and in 
which the type of a field of pixels in which connection fields of different types overlap is discriminated; 
FIG. 7. is a block diagram showing the structure of a micro discrimination section; 

FIG: 8 is diagram showing a method which is employed by the micro discrimination section and in which an image 
field is discriminated; 

FIG. 9 is a diagram showing an example of an image of an original; 

FIG. 10 is a diagram showing an example of a result of field separation of the image of the original document 
shown in FIGS. 12A and 12B; 

FIG. 11 is a graph showing an example of distribution of characteristic values (density change values and average 
densities) in an usual character field; 

FIGS. 1 2A and 1 2B are graphs showing an example of distribution of characteristic values (density change values, 
average density values and chroma) in characters on a background; 

FIG. 13 is a graph showing an example of distribution of characteristic values (density change values arid average 
densities) in a continuous gradation field; 

FIG. 1 4 is a graph showing an example of distribution of characteristic values (density change values and average 
densities) in a dot image field; 

FIGS. 15 A, 15B, 15C and 15D are diagrams showing examples of results of micro discrimination in each field of. 
the image of the original document shown in FIG. 9 and separated in the macro discrimination section; 
FIG. 16 is a diagram showing a final result of the discrimination; 

FIG. 17 is a diagram showing the structure of a micro discrimination section of a digital color copying machine 
according to a second embodiment of the present invention; 
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FIG. 1 8 is a diagram showing the structure of an essential portion of a digital color copying machin according to 
a third embodiment of the present invention; 

FIG. 19 is a diagram showing the structur of a micro discrimination section according to a fourth mbodiment of 
the present inv ntion; and 

5 FIG. 20 is a diagram showing an Image field discrimination method adapted to the micro discrimination section 

according to th fourth embodiment. 

[0019] Embodiments of the present invention will now be described with reference to the drawings. 
io First Embodiment 

[0020] FIG. 1 is a diagram showing an example of the structure of an essential portion of an image forming apparatus 
(a digital color copying machine which is hereinafter simply called an image copying machine or a copying machine) 
having an image processing apparatus to which an image field discrimination method according to the present invention 
is js applied. 

[0021] The image copying machine incorporates an image input section 1001, a color converting section 1002, an 
image field discrimination section 1 004, a filtering section 104, a signal selector section 1 005, an inking process section 
1006, a gradation process section 1007 and an image recording section 1008. The image field discrimination method 
according to the present invention is applied to the image field discrimination section 1 004. Note that editing processes 
20 , including an expansion/reduction process and trimming and masking processes not shown do not concern the present 
invention. Therefore, sections for performing the above-mentioned processes are disposed, for example; immediately 
posterior to the image input section 1 001 . 

[0022] The image input section 1 001 reads an image of an original document so as to produce an output of a color 
image signal 1 1 01 . The color image signal 11 01 indicates, for example, each reflectance of R, G and B of each pixel 

25 of the original document, the output of the color image signal 1101 being produced in the form of three time-sequential 
signals obtained by two-dimensionally scanning information of each pixel. At this time, the number of read pixels per 
unit length is called a resolution (pixel density). The resolution in this embodiment is, for example, 600 dpi, that is, 600 
pixels per 25.4 mm. Note that prescanning is performed at a low resolution of, for example, 200 dpi in a vertical direction 
(in a sub-scanning direction) as described later. 

30 [0023] The color converting section 1 002 converts the color image signal 1 1 01 indicating the reflectance of RGB into 
a color image signal 1 1 02 denoting the density of a coloring material (for example, YMC) to be recorded. The reflectance 
of RGB and that of YMC usually hold a very complicated non-iinear relationship. Therefore, a 3D table lookup method 
. or a method in which a 1 D table lookup and a 3 x 3 matrix are combined with each other is employed to perform the 
foregoing converting process. Specific structures of the foregoing methods are disclosed in, for example, Jpn. Pat. 

35 Appln. KOKAI Publication No. 1 -055245 and Jpn. Pat. Appln. KOKAI Publication No. 61 -007774. 

[0024] The image field discrimination section 1 004 discriminates the attribute of the pixel in the supplied (color) image 
signal 1102 to produce an output of an image field signal 1103. In this embodiment, the attribute of a pixel includes 
three types which are "character", "edge of gradation" and "smooth gradation". Therefore, the image field signal 1103 
is a signal having any one of values of the three types. 

40 [0025] The schematic structure of the image field discrimination section 1004 will now be described. As shown in 
FIG. 2, the image field discrimination section 1004 incorporates a macro discrimination section 1201 and a micro 
discrimination section 1202. The macro discrimination section 1201 incorporates an image separator section 1211 , an 
~ image memory 1212, a CPU 1213, a program memory 1214 and a field signal output section 1215. The micro discrim- 
ination section 1 202 incorporates a characteristic value abstracting section 1311 for abstracting a plurality of (for ex- 

45 ample, three) characteristic values, an image field discrimination section 1312 for discriminating image fields of a 
plurality of (for example, five) types and a discrimination signal selector section 1313. The image field discrimination 
section 1 004 is a section to which the image field discrimination method according to the present invention is applied. 
. Therefore, the detailed structure and operation of the image field discrimination section 1004 will be described later. 
[0026] The filtering section 1003, subjects the YMC color image signals 1102 to. a plurality of filtering processes 

so including a sharpening process and a smoothing process in parallel. In this embodiment, three processes including a 
strong edge emphasizing process, a weak edge emphasizing process and a smoothing filter process are performed 
so as to produce results of the processes as signals 1104, 1105 and 1106. 

[0027] A copying 'machine usually treats a document image. An image of the foregoing type contains character 
images and gradation images mixed therein. The character image must sharply be reproduced, while the gradation of 
55 the gradation image must smoothly be reproduced. Since industrial printers and marketed printers usually use dot 
images to express gradation, dot image components must be removed. Therefore, the signal selector section 1005 
responds to an image field signal 1 1 03 transmitted from the image field discrimination section 1 004 to selectively switch 
outputs of the various filtering processes from the filtering section 1003. When the image field signal 1103 indicates a 
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character, th YMC color image signal 1102 is subject d to the strong edge emphasizing fitt r so as to produc an 
output of a result of the emphasizing process as the signal 1104 to a following section. When the image field signal 
1 103 indicates an edge of gradation, an output of a result obtain d by subjecting th YMC color image signal 1102 1 
the weak edge emphasizing fitt r is produced as a signal 1105 to the following section. When the image field signal 

5 - 1103 indicates smooth gradation, the YMC color image signal 11 02 is subjected to the smoothing filter so as to produce 
an output of a signal 1 1 06 obtained by removing noise and dot image components to th following s ction. As a result, 
the character image can sharply be reproduced and the gradation image can smoothly be reproduced. 
[0028] Note that the filtering section 1 003 may be arranged to receive the image field signal 1 1 03 so as to selectively 
switch the filtering processes of the plural types in response to the image field signal 11 03. In the foregoing case, the . 

10 signal selector section 1005 may be omitted from the structure. 

[0029] The inking process section 1 006 converts the filtered YMC color image signals into YMCK signals. Although 
black can be expressed by superimposing coloring materials In YMC, a general color recording process is performed 
by using YMCK coloring materials including a black coloring material because the black coloring material excels high 
density as compared with that realized by stacking YMC coloring materials and the black coloring material is a low 

is cost material. 

[0030] As a specific converting method, an UCR (Under Color Reduction) method and a GCR method are known 
and actually used. A calculating formula of the GCR method is expressed in the following formula (1). In formula (1), 
CMY density signals are expressed as CMY and CMYK density signals to be transmitted are expressed as C\ M\ Y' 
. andK'. .... * 

20 , • . 
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30 [0031] The gradation process section 1007 will now be described. When an electrophoto graph Image is recorded, 
time for which a laser beam is turned on/off is modulated to express an intermediate density. The gradation process 
section 1007 performs the modulation process. Specifically, a pulse signal having a width in response to the density 
signal is generated. In response to the pulse signal, the laser beam is turned on/off. The structure is arranged such 
• that a method in which the pulse position is shifted forwards and a method in which the pulse position is shifted rearwards 

35 can be switched. 

[0032] The modulation includes a two-pixel modulation method and a one-pixel modulation method. The two-pixel 
modulation. method is performed such that the pulse positions for odd-numbered pixels are shifted forwards and those 
for even-numbered pixels are shifted rearwards. On the other hand, the one-pixel modulation method is performed 
such that all pixels are shifted forwards so as to be recorded. Since the one-pixel modulation method has a structure 

40 that pulses are turned on/off at cycles in one pixel units, recording can be performed at a resolution in one pixel units. 
On the other hand, the two-pixel modulation method arranged to have cycles in two pixel units encounters deterioration 
in the resolution as compared with the one-pixel modulation method. However, the pulse width for expressing the same 
density can be doubled, stability of the density can be improved. Thus, the gradation expressing characteristic can be 
improved as compared with the one-pixel modulation. An example of the relationship between density signals and 

45 recordable gradations is shown in FIG. 3. Referring. to FIG. 3, a curve €1 indicates the relationship between density 
signals and pulse widths realized in a case of the one-pixel modulation method. A curve €2 indicates the relationship 
between density signals and pulse widths realized in a case of the two-pixel modulation. The one-pixel modulation 
method is a method suitable to record a character image, while the two-pixel modulation method is a method suitable 
to record a gradation image. 

so [0033] In this embodiment, selection of the two-pixel modulation process or the one-pixel modulation process is 
■ performed in response to the image field signal 1103. Specifically, when the image field signal 1103 indicates a char- 
acter, the one-pixel modulation process is selected. When the image field signal 1 103 indicates an edge of a gradation 
image or a smooth section, the two-pixel modulation process is selected. As a result, an image of a gradation field can 
be expressed with smooth gradation and a multiplicity of gradation levels. A sharp image of a character field can be 

55 recorded with a high resolution. , 

[0034] The image recording section 1 008 will now be described. In this embodiment, the image recording section 
1 008 is adapted to an electrophotography method. The principle of the electrophotographic method will be described 
briefly. Initially, a laser beam or the like is modulated in response to an image density signal. Then, the modulated laser 
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beam is applied to a photosensitiv drum. An electric charge corresponding to a quantity of appli d light is generat d ' 
on the photosensitive surface of the photosensitive drum. Therefore, a laser beam is applied to scan the axial direction 
of the photosensitiv drum to correspond to the scanning position of the image signal. Moreover, the photosensitive 
. drum is rotated so as to be scanned. Thus, a two-dimensional charge distribution corresponding to the image signals 

5 is form d on the photosensitiv drum. Then, the toner electrically charged by a developing unit is allow d to adhere 
. to the surface of the photosensitive drum. At this time, toner in a quantity corr sponding to the potential is allowed to 
adhere to the surface so that an image is formed. Then, the toner on the photosensitive drum is transferred to the 
surface of recording paper through a transfer belt. Finally, the toner is melted by a fixing unit so as to be fixed on the 
recording paper. The above-mentioned process is sequentially performed for each of the YMCK toner so that a full 

10 color image is recorded on the surface of the recording paper. 

Operation of Image Forming Apparatus 

[0035] The operation of the copying machine shown in FIG. 1 will now be described with reference to a flow chart 
is shown in FIG. 4. The copying machine according to this embodiment is arranged to perform an operation for copying 
. an image of an original document such that the image input section 1001 reads (scans) an image two times. 
[0036] When a first operation for scanning an image is performed, the scanning operation is performed at a high 
velocity. Thus, the image is read at a rough resolution in the sub-scanning direction. A read image signal is color- 
converted by the color converting section 1002, and then supplied to the macro discrimination section 1201 of the . 
20 image field discrimination section 1004 (steps S1 and S2). The image separator section 1211 in the macro discrimination 
section 120.1 converts the image signal into a plurality of characteristic value signals (step S3). Thus, the contents of 
one page of the original document are written on the Image memory 1212 (step S4). The above-mentioned process 
is performed simultaneously with the operation of the image input section 1001 for scanning the original document. 
After the original document has been scanned and image information has been recorded in the image memory 1 21 2, 
25 the CPU 1213 performs a field separation process (step S5). A result of the field separation process is stored in the 
image memory 1212 (step S6). 

[0037] After the field separation process has been completed by the CPU 1213, the image input section 1001 starts 
second scanning of the image (step S7). The second image scanning operation is performed such that the image is 
read at a low velocity. The image signal read by the image input section 1 001 is subjected to a color conversion process 

30 in the color converting section 1002 (step S8), and then supplied to the image field discrimination section 1004 and 
the filtering section 1003. The image signal supplied to the image field discrimination section 1004 is supplied to the 
micro discrimination section 1 202 so as to be supplied to the discrimination process (step S9). In synchronization with 
the second image scanning process, the field signal stored in the image memory 1212 is supplied through the field 
signal output section 121 5 of the macro discrimination section 1 201 . As a result, the image field signal 1 1 03 is trans- 

35 mitted from the discrimination signal selector section 1313 (step S10). 

[0038] On the other hand, the image signal transmitted from the color converting section 1002 is allowed to pass 
through the filtering section 1 003, the signal selector section 1 005, the inking process section 1006 and the gradation 
process section 1007, and then transmitted to the image recording section 1008. Each of the signal selector section 
1005, the inking process section 1006 and the gradation process section 1007 selects a signal and a process in re- 

40 sponse to the image field signal 1103 supplied in synchronization with execution of each process (steps S11 to S14). 

Description of Image Field Discrimination Section 

[0039] The image field discrimination section 1 004 shown in FIG. 2 will now be described. 

45 

Structure and Operation of Macro Discrimination Section 

[0040] The macro discrimination section 1201 performs field separation in accordance with the major structure of 
the image. In this embodiment, an image of an original document is separated into the following five types of fields. 
so ~ ' 

1 . Usual Character Field 

2. Characters on Background . 

3. Continuous Gradation Fieid 

4. Dot Gradation Field 
55 5. Other Field 

[0041] The usual character field is a field in which a white background and characters and graphics are written on 
the white background; A major portion of usual documents are included in the above-mentioned field. The dot gradation 
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field on a background has a gradation background which exists as the background of characters. Th dot gradation 
field on a background is a field in which the background is divided in terms of colors to emphasize or classify a character 
or characters ar superimposed on a gradation image to make a description. The former cas is exemplified by a 
catalog, white the latter case is exemplified by a map. Th continuous gradation field is a field having gradation, such 
as a human figure or a background image, and realized by recording the gradation image by a continues gradation 
method, such as a silver salt photograph method or a sublimation type transfer method. Even if a dot image printing 
method is employed, an image field in which the dot images have sufficiently high frequencies with which dot image 
components are eliminated from the image signal is included in the continuous gradation field. Similarly to the contin- 
uous gradation field, the dot gradation field is a field of an image of a human figure or a background image. The dot 
gradation field is a field in which dot image printing is performed to express a gradation image. 
[0042] A large portion of images is basically classified into any one of the four fields. Some images are not included 
in the foregoing classification or are difficult to be classified. For example, an image produced by computer graphics, 
such as a character string having gradation given to the entire field thereto, applies to the foregoing case. A field of 
the foregoing type is classified as *1he other field". 

[0043] The structure and operation of the macro discrimination section 1 201 will now be described. The image sep- 
arator section 1211 separates the color image signal 1102 transmitted from the color converting section 1002 into 
image data in a plurality of planes in accordance with the difference in the density of peripheral pixels and a state of . 
chroma. Separated image data is sequentially stored in the image memory 1 21 2. In this embodiment, the image memory 
1212 has a capacity corresponding to the number of the planes of the images. Thus, the separated image signals for 
one page are completely stored in the image memory 1212: 

[0044] The image separator section 1211 calculates brightness I arid chroma S from the YMC color image signal 
1102 in accordance with the following formula (2): 

■ . l = (C + M+Y)/3 
S = (C-M)2 + (M-Y)2 + (Y-C)2 (2) 

[0045] The brightness value I is a quantity.indicating the density of an image. The brightness value I is "0" in a case 
of a white image, while the same is "1" in a case of a black image. The chroma S is M 0" in a case of achromatic color, 
while the same is enlarged in proportion to the degree of chromatic color. Then, a change in the brightness value I in 
the scanning direction is detected, and then a field in which the brightness value I is changed is discriminated as a dot 
image. Then, a histogram with respect to the brightness value I in a certain field is produced. As shown in FIG. 5, the 
histogram of a usual original document has three peaks, that is, a background density, a gradation density and a black 
density. Lowest densities between the foregoing peak densities are made to be th1 and th2. Pixels other than the dot 
images are discriminated such that pixels having the brightness value I which is not larger than the threshold value 
th1 are discriminated as background pixels, those having the threshold value larger than the threshold value th1 and 
not larger than the threshold value th2 are discriminated as gradation pixels and those having the threshold value 
which is larger than the threshold value th2 are discriminated as character pixels. Moreover, a threshold value th3 for 
the chroma S is discriminated. Pixels having a chroma S which is smaller than the threshold value th3 and a brightness 
value I which is larger than the threshold value th2 are discriminated as black pixels. The other pixels are discriminated 
as gray pixels. That is, in accordance with the rough image signals of the original image, the original image is classified 
into seven types, which are a character image (an Image containing dense pixels), a gradation image (an image con- 
taining pixels having a low density . similar to that of a photograph), a background image (an image containing pixels 
having a very low density similar to that of a background), a color image (an image containing colored pixeis), a gray 
image (an image containing gray pixels), a black image (an image containing black pixels) and a dot image (an image 
having the density which is frequently and greatly changed similarly to a dot image). Classified image data is temporarily 
stored in the image memory 1212 together with a result of the classification (information about the field separation). 
Note that each image is made to be a binary image whether or not the image has the foregoing characteristic. 
'[0046] In accordance with a program code stored in the program memory (for example, a ROM) 1214, the CPU 1213 
performs a field discrimination process while the CPU 1213 makes a reference to the contents' of separated image 
data stored in the image memory 1 212 so that information about field separation is modified. Then, modified information 
about field separation e.g. for each pixel is written on the image memory 1212: That is, continuous pixels in the three 
image field, that is, the character image, the gradation. image and the dot image, are unified so that connection fields 
in rectangular units are produced. Then, the characteristic value of each connection field is calculated so that the type 
of the field is discriminated. The types of the fields include, for example, the usual character field mainfy containing 
characters and a photograph field which is a gradation image. The position and size of the connection field (information 
of a connection field) and the type of the field are again stored in the image memory 1212. Then, pixels having oyer- 
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lapping connection fields, of differ nt typ s are subjected to, for example, a proc ss as shown in FIG. . 6. Thus, in 
accordance with information of a connection field and the type of the field, the type of the pixel is discriminated. 
[0047] The proc dur of the flow chart shown in FIG. 6 is performed such that a field discriminated as a photograph 
. field (step S401) is discriminated as a dot gradation field if a dot imag exists in the foregoing field (steps S405 and 
S406). If a gradation image exists, the field is discriminated as a continuous gradation field (steps S407 and S408). If 
both of the dot image and the gradation image do hot exist, the field is discriminated as characters on a background 
(steps S407 and S409). If the field is not the photograph field; gradation image data is deleted from the field containing 
a gradation image and the field discriminated in step S408 as a continuous gradation field (steps S402 to S404). As a 
result of the above-mentioned process, at least four types of modified information of field discrimination are stored in 
the image memory 1212. 

[0048] Information about field separation stored in the image memory 1 21 2 is read by the field signal output section 
1215 in synchronization with a second reading signal from the image input section 1001 so as to be transmitted as a 
field separation signal. Since the resolution indicated with the information about field separation in the image memory 
1212 and the resolution indicated with the image signal from the image input section 1001 are different from each 
other, the resolution denoted by the field separation signal is converted so that the two resolutions are matched.with 

ach other before transmittance. 
[0049] In this embodiment, the field separation signal is expressed in a 3-bit signal form. The relationship between 
the values of the 3-bit signals and the fields are as follows: 
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Values Of Region Separation Signals 


Regions 


"0" 


Usual Character Field 


it" 


Characters on Background 


»2" 


Continuous Gradation Field 


"3" 


Dot Gradation Field 


«4» 


Other Fields 
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[0050] Another arrangement may be employed in which the field separation signal is formed into a 5-bit signal and 
the 5-bit signals represent the five fields, respectively. 

Structure and Operation of Micro Discrimination Section 
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[0051] The micro discrimination section 1202 discriminates the field by paying attention to a micro difference in the 
image. The detailed structure of the micro discrimination section 1202 is shown in FIG. 7. the micro discrimination 
section 1202 comprises a characteristic value abstracting section 1311 for abstracting three characteristic values, an 
image field discrimination section 1312 for discriminating five types of image fields and a discrimination signal selector 
section 1313. 

[0052] The characteristic value abstracting section 131 1 incorporates a density calculation section 1 31 1 d, a density 
change value abstracting section 1 311 a for abstracting the three characteristic values, an average density abstracting 
section 1311b and a chroma abstracting section 1311c. 

[0053] The density change value abstracting section 1311a abstracts the degree of change in the density of a portion 
around a pixel of interest. Initially, the density calculation section 131 1 d calculates density signal D from the YMC color 
image signal 1102. The density is calculated such that a weighted linear sum of the YMC density signals is calculated 
as indicated with the following formula (3) : 



D = Ky . Y + Km . M + Kc . C 



(3) 



50 



where Ky = 0.25, Km = 0.5 and Kc = 0.25 
[0054] Then, the density change value abstracting section 1311a calculates a change in the density in a 3 pixel x 3 
pixel block in the vicinity of the pixel of interest so as to transmit a density change value signal DD. Assuming that 
densities of pixels in the 3 pixel x 3 pixel block are D1, D2, D3,..., 09, the density change value signal DD can be 
expressed by the following formula (4), in which Max (A1 , A2,..., An) indicates a maximum value among A1 , A2,..., An. 



55 



DD = Max (ID1 - D9I, ID2 - D8I, ID3 -D7I, 
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ID4-D6I) (4) 

[0055] Note that th d nsity change may be abstracted by another method, such as a BAT method disclosed in Jan. 
5 Pat Appln. KOKOKU Publication No. 04-05305. A formula for calculating the density change value for use in the BAT 
method is as shown in the following formula (5): 

DD = Max (D1 , D2 D9) T Min (D1 , D2,.:., 

10 \ . 

09) (5) 

[0056] Although this embodiment has the structure that the reference field is 3 pixel x 3 pixel range, another field 
may be employed, for example, a larger field, for example, a 4 pixel x 4 pixel field or a 5 pixel x 5 pixel field or a non- 
15 square 3 pixel x 5 pixel field. If the reference field is enlarged, accuracy in abstracting the characteristic value is usually 
improved. However, the size of the hardware is enlarged. Therefore, an appropriate size adaptable to an object and 
required performance must be employed. 

[0057] The average density abstracting section 1 31 1 b abstracts the density around the pixel of interest. That is, the 
average density abstracting section 1311b receives the density signal D transmitted from the density calculation section 
20 1 31 1 d so as to calculate an average value of the density signals of 3 pixel x 3 pixel field in the vicinity of the pixel of \ 
interest. Then, an output of a result of the calculation is produced as an average density signal DA. The average density 
signal DA indicates the density of a portion around the pixel of interest. 

[0058] The chroma abstracting section 1311c abstracts the chroma of the pixel of interest. In response to YMC signals 
of the pixel of interest, a chroma signal DS expressed with the following formula (6) is generated: 

25 ' - • 

DS = (C-M)2>(M-Y)2 + (Y-C)2 (6) 

• [0059] The chroma signal DS indicates the chroma of the pixel of interest, that is, whether or not the pixel of interest 
30 is colored. In a case of an achromic pixel, such as white,, black or gray, DS is substantially "0". In a case of red or blue, 
DS is substantially a maximum value of "2". 

[0060] The image field discrimination section 1 31 2 will now be described. The first to fifth image field. .discrimination 
sections 1312a to 1312e perform image field discrimination processes suitable for the five fields separated by the 
image separator section 121 1 of the macro discrimination section 1 201 . The image field discrimination sections 1 31 2a 

35 to 1312e receive characteristic value signals DD, DA and DS transmitted from the characteristic value abstracting 
sections 1311a to 1311c, discriminate an image field in response to the received signals and generate an image field 
signal DT. The generated image field signal is a 2-bit signal having values "0", "1" and "2". As for the relationship 
between the values and the image fields, a smooth gradation field is expressed when DT = 0. An edge of a gradation 
image field is expressed when DT = 1 ..An inside portion of a character and an edge are expressed when DT = 2. The 

40 first to fifth image field discrimination sections 1 31 2a to 1 31 2e have different discrimination methods as will now be 
described with reference to FIG. 1 1 . The first image field discrimination section 1312a discriminates a point having the 
density change value DD which is larger than a threshold value T1 and a point having an average density which is 
1 larger than a threshold value T2 as a character field (DT = 2). The second image field discrimination section 1312b 
discriminates a point having the density change value DD which is larger than a threshold value T3 and a point having 

45 . an average density which is higher than a threshold value T4 and chroma DS which is lower than a threshold value 
T5 as a character field (DT = 2). The threshold value T3 is made to be a value larger than the threshold value T1 . The 
third image field discrimination section 131 2c discriminates a point having a density change value DD which is larger 
than a threshold value T6 as an edge (DT = 1) of a gradation image field. The third image field discrimination section 
1312c discriminates the point. as a smooth gradation image field (DT = 0) in the other cases. The fourth image. field 

so discrimination section 131 2d is arranged to make the image field signal DT to always be a value B 0 B . That is, the fourth . 
image field discrimination section 1 31 2d discriminates that ail of fields are smooth gradation fields. The fifth Image field 
discrimination section 1312e discriminates the point as an edge field (DT = 1) if the density change value DD is larger 
than a threshold value T7 and discriminates the same as a gradation field (DT = 0) if the density change value DD is 
smaller than the threshold value T7. Note that the threshold values T1 to 77 are predetermined threshold values for 

55 performing discrimination which must be discriminated appropriately adaptable to. the resolution characteristic of an 
input system and that of the color conversion process section. Appropriate threshold values will be described later. 
[0061] The discrimination signal selector section 1313 selects the five types of image field signals DT transmitted . 
from the image field discrimination sections 1312a to 131 2e in response to the field separation signal transmitted from 
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the field signal output section 121 5 of the macro discrimination section 1201 . That is, when the fields separation signal 
is °0 n , an output signal from the first image field discrimination section 1312a is select d. When the field separation 
signal is "1", "2", "3 B or "4", an output signal from the second, third, fourth or fifth image field discrimination sections is . 
. selected so as to be transmitted as the image field signal 1103. 
5 [0062] As a result, the two steps of the field discrimination according to th present invention are performed. Thus, 
. incorrect discrimination between a photograph field and a character field can b pr vented. Mor over, a background 
field in the charact r field can b detected so that a background field free from any noise is r alized. 

Specific Operation 

10 - 

[0063] The specific operation will now be described such that the original document shown in FIG. 9 is taken as an 
example. . 

[0064] The original document shown in FIG. 9 has a unnatural structure as compared with a usual document image 
to easily describe the structure. A field 1601 is a field in which a sentence is written, the field 1 601 being composed of 
15 black and red characters. A field 1602 is a table field in which black characters and ruled lines are drawn on a light 
. color background which is sectioned in terms of color. A field 1 603 is a field to which a gradation image realized by a 
silver salt photograph is pasted. A field 1604 is a field in which a gradation image is recorded by a dither method, that 
is, a dot image modulation method. 

[0065] An operation will now be described with reference to FIG. 4, the operation being performed when the image . 
20 of the original document is read by a scanner section not shown so that a copied image of the original document is 

transmitted from the printer section 2. As described above, the image of the original document shown in FIG. 9 is read 

by the image input section 1001 shown in FIG. 4, the image being read as an electric signal. Then, the electric signal 

is converted into the color image signal 1102 indicating the quantity of YMC toner in color converting section 1002. 

[0066] In response to the YMC color image signal .1102, the image field discrimination section 1004 performs the 
25 image field discrimination process. The macro discrimination section 1 201 performs the field separation in accordance 

with the discriminated characteristic of the structure. Since a reference to a wide field is made when the discrimination' 

is performed, the field separation into the above-mentioned classifications can significantly accurately be performed. 
. An example of a field separation signal denoting a result of the process performed by the macro discrimination section 

1201 is shown in FIG. 10. In FIG. i 0, fields having respective field separation sjgnal values of "0", "1", "2" and "3" are 
3d expressed with white (a field 1 601 ), diagonal lines facing lower left positions (a field 1602), diagonal lines facing lower 

right positions (a field 1603) and a cross diagonal lines (a field 1604). Note the illustrated example. of the original 

document is free from "the other field". 

[0067] The micro discrimination section 1202 discriminates the usual character field Into a character field and the 
other field. Moreover, the micro discrimination section 1202 discriminates the characters on a background into a char- 
ts acter field and the other field (a background field). The discrimination is performed in pixel units. The discrimination 
method employed by the micro . discrimination section 1202 will now be described such that a characteristic value 
distribution in each field is described. 

[0068] In the usual character field, characters are generally recorded on a white background. Characters in yellow 
or blue having very low densities and very fine characters having sizes of 5 points or smaller are sometimes recorded. 

40 An example of two-dimensional distribution between the density change value signals DD in the usual character fields 
and average density signals DA is shown in FIG. 11 . Characters are distributed in a field 1 801 shown in FIG. 1 1 , while 
portions other than the characters are distributed about a field 1802 which is the center. Therefore, a boundary line 
1 803 causes the character field and the field other than the characters to be discriminated. The position of the boundary 
line corresponds to the threshold values T1 and T2 for performing discrimination. 

45 [0069] In the characters on a background, the characters are placed on a thin background. Although the background 
is sometimes formed with thin ink, the background is usually formed by dot image recording in the form of a usual, 
printed matter. Since the visibility of the characters on the background excessively deteriorates, thin color and small 
characters are not usually employed in the character portion. In a major portion of the character portions, deep colors, 
such as black or red and a thick characters having a size of 7 points or larger are used. An example of two-dimensional 

so distribution in the foregoing region between the density change value signals DD and average density signals DA is 
shown in FIG. 12A, and an example of two-dimensional distribution between average density signals DA and Chroma 
signals DS in FIG . 1 2B. In FIG. 1 2B, black characters are distributed in a field 1 901 , while color characters are distributed 
in a field 1902. In FIG. 12A, a distribution field of pixels in the background portion is distributed in a field 1903. At this 
time, the character field and the field other than the character field can be discriminated from each other by dint of the 

55 threshold values T4 and T5 indicated by a boundary line 1904, as shown in FIG. 12B. If the average density DA is high 
despite the density change value being "0° as shown in FIG. 12A, the threshold value T3 indicated with a boundary 
line 1 901 enables the discrimination from characters to be performed. Therefore, the inside portion in a black character 
which cannot easily be discriminated by the conventional method can correctly be discriminated. 
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[0070] Examples of two-dimensional distribution betw en the density change value signals DD and average density 
signals DA In the continuous gradation field and the dot gradation field are shown In FIGS. 13 and 1 4, respectively. As 
shown in FIG. 13, the overall density change valu DD is small in the continuous gradation fi Id, while the same is 
somewhat large in edge portions. In this embodiment, the threshold value T6 for performing discrimination indicated 

s with a boundary line 11003 is used to discriminate a gradation image field and edges of the gradation image field. 
Since gradation is expressed with dot images in the dot gradation field as shown in FIG. 14, th density change value 
DD is enlarged. Since removal of the dot image component from the dot gradation field causes the quality of the image 
to be improved, the image field signal DT is made to be tt 0 H regardless of the characteristic value signals DD, DA and DS. 
[0071] Since the conventional discrimination process using only the micro characteristics has not employed the field 

10 separation process according to this embodiment, the threshold values for the discrimination cannot be switched to 
be adaptable to the five types of the regions. Therefore, the conventional method has used discrimination threshold 
values obtainable from the same discrimination boundary as indicated by boundary lines 1810, 1910, 11010 and 11110 
shown in FIGS. 11 to 1 4. It leads to a fact that fine characters which are usual characters and an edge field in a gradation 
field do not satisfy an expected result of discrimination. Therefore, incorrect discrimination takes place and thus a 

'5 satisfactory discrimination accuracy cannot be obtained. 

[0072] This embodiment having the structure that the field separation is performed by the macro discrimination proc- 
ess followed by selecting a micro discrirriination boundary suitable to each region enables accurate discrimination to 
be performed with high resolving power. That is, a result of discrimination (see FIG. 14) obtained from the first image 
field discrimination section 1312a of the micro discrimination section 1 202 is selected for a region discriminated by the 

20 macro discrimination section 1201 as the usual character field (having a field separation signal "0"). A result of dis- 
crimination (see FIG. 15A to 15D) obtained from the second image field discrirriination section 1312b of the micro 
discrimination section 1202 is selected for a region discriminated by the macro discrimination section 1201 as the 
characters on a background (having a field separation signal T). A result of discrimination (see FIG. 16) obtained, 
from the third image field discrimination section 1 31 2c of the micro discrimination section 1 202 is selected for a region 

25 discriminated by the macro discrimination section 1201 as the continuous gradation field (having a field separation 
signal H 2"). A result of discrimination (see FIG. 17) obtained from the fourth image field discrimination section 131 2d 
of. the micro discrimination section 1 202 is selected for a region discriminated by the macro discrimination section 1 201 
as the dot gradation field (having a field separation signal "3"): A result of discrimination obtained from the fifth image 
• field discrimination section 1 31 2e of the micro discrimination section 1 202 is selected for a region discriminated by the 

30 hnacro discrimination section 1201 as the other fields (having a field separation signal "4"). 

[0073] Examples of discrimination of ah image of ah original document as shown in FIG. 9 performed by the image 
field discrimination sections 1312a to 131 2e of the micro discrimination section 1202 are schematically shown in FIGS. 
1 5A, 1 5B, 1 5C and 1 5D. Examples of selection of the image field signal DT in the discrimination signal selector section 
1313 in response to the field separation signal is shown in FIG. 16. In FIGS. 15A, 15B, 15C, 15D and 16, a region 

35 having the image field signal "2", that is, a field discriminated as the character field is expressed in black. The other 
fields are expressed in white. FIG. 1 5A shows a result of discrimination performed by the first image field discrimination 
section 1312a, FIG. 15B shows a result of discrimination performed by the second image field discrimination section 
1312b and FIGS. 1 5C and 1 5D show result of discrimination performed by the third and fourth image field discrimination 
sections 1312c and 1312d. As can be understood from results of.comparison among FIGS. 15A, 15B, 15C, 15D and 

40 16, the image field signal DT does not realize an accurate discrimination in the fields other than the adapted field. 
However, when the discrimination signal selector section 1313 selects only image field signals adaptable to the field 
separation signals which are results of discrimination performed by the macro discrimination section 1201 , an. accurate 
result of discrimination can be obtained with the final image field signal.. 

45 Second Embodiment 

[0074] A modification of the micro discrimination section according to the first embodiment will now be described. 
Another example of the structure of the micro discrimination section 1202 is shown in FIG. 17. Note that the same 
elements as those shown in FIG. 7 are given the same reference numerals and only different elements will now be 
so described. 

[0075] As shown in FIG. 17, the micro discrimination section 1202 incorporates a density calculation section 1311d, 
three characteristic value abstracting sections, that is, the density change value abstracting section 1311a, average 
density abstracting section 1311b and the chroma abstracting section 1311c, three threshold value registers 1401 a to 
1401c, comparators 1402a to 1402c and a total discrimination section 1403. In each of the threshold value registers^ 
55 1401 a to 1401c, five discrimination threshold values corresponding to five types of fields are stored. Any one, of the 
threshold values is selected in response to a field separation signal supplied from the macro discrimination section 
1201 to the threshold value registers 1401 a to 1401c. A threshold value signal transmitted from the selected threshold 
value register is subjected to a comparison with characteristic value signals DD, DA and DS in the comparators 1402a 



11 



EP 0 899 685 B1 



to 1402c. Results of the comparison are transmitted as binary comparison signals. 

[0076] The comparison signals corresponding to the characteristic values are subjected to predetermined logical 
calculations in the total discrimination section 1403 so that a final imag field signal 1404 is transmitted. Th total . 
discrimination section 1 403 makes a reference to both of the supplied comparison signal and th field separation signal 

5 so as to transmit an image field signal. 

[0077] As described above, a structure in which the micro discrimination section 1202 .is composed of a pair of a 
total discrimination section and threshold value registers enables a discrimination process similar to that according to 
the first embodiment to be realized. Since this modification , has the structure that the discrimination processes are 
commonly performed, the flexibility is lowered. However, the size of the circuit can be reduced as compared with the 

10 first embodiment. 

Third Embodiment 

[0078] Another example of a color copying machine incorporating an image processing apparatus employing the 
15 image field discrimination method according to the present invention will now be described. FIG. 1 8 shows an example 
of the structure of an essential portion of the color copying machine according to a third embodiment. The same ele- 
ments as those shown in FIG. 1 are given the same reference numerals and only different elements will now be de- . 
scribed. In the structure shown in FIG. 1 8, a color image signal of an image of an original document read by the image 
input section 1001 is allowed to pass through the color converting section 1 002 so as to be stored in a page memory 
20 1411 . The foregoing structure is a remarkable difference from the first embodiment. Then, the structure and operation 
of this embodiment will be described briefly. 

[0079] Initially, an image of an original document is read by the image input section 1001 as RGB image signals. 
Then, the color converting section 1002 converts the RGB image signals into color image signals indicating densities 
in YMC. The converted YMC color image signals 1102 for one page are stored in the page memory 1411 . On the other 

25 hand, the YMC color image signal 1102 is also supplied to a macro discrimination section 1412. The macro discrimi- 
nation section 1412 has a structure similar to that of the macro discrimination section 1201 of the image field discrim- 
ination section according to the first embodiment so as to perform a similar operation. That is, the YMC color image 
signal 1102 supplied to the macro discrimination section 1412 is separated into image data in a plurality of planes by 
the image separator section 1211 shown in FIG. 5. Separated image data is sequentially stored in the image memory 

30 1212. In accordance with the program code stored in the program memory 1214, the CPU 1213 separates the fields 
while the CPU 1213 makes a reference to the contents of separated image data stored in the image memory 1212 so 
as to write a result of separation on the image memory 1212. 

[0080] After the discrimination process has been completed and thus all of results of the field separation have been 
written on the image memory 1212, the image signals stored in the page memory 1411 are sequentially read from the 
35 same. In synchronization with the reading operation, information of field separation stored in the image memory.1212 
is read through the field signal output section 1215. Since the resolution indicated by trie field separation information 
in the image memory 1212 and resolution indicated by the image signal in the page memory (1411) are different from 
each other, the resolution indicated by the field separation signal" is converted so that the resolutions of the both signals 
are matched with each other. 

40 [0081] The YMC color image signal transmitted from the page memory 1411 and the field separation signal trans- ; 
mjtted from the macro discrimination section 1412 are supplied to a micro discrimination section 1413. The structure 
and operation of the micro discrimination section 1413 are similar to those of the micro discrimination section 1202 
according to the first embodiment. That is, characteristic value signals DD, DA and DS are, by the three characteristic 
value abstracting sections, generated from the supplied YMC color image signals. Then, the five image field discrim- 

45 ination sections 1312 generate respective image field signals from the characteristic value signals . Finally, the discrim- 
ination signal selector section 1 313 selects results of discrimination (image field signals) performed by the five image . 
field discrimination sections 1312 in response to the field separation signal transmitted from the macro discrimination 
. section 1412 so as to transmit a final image field signal 1103. ' 
[0082] The YMC color image signal transmitted from the page memory 1411 is allowed to pass through the filtering 

50 section 1 003, the signal selector section 1 005, the inking process section 1 006 and the gradation process section 1 007 
so as to be recorded by the image recording section 1 008. The signal selector section 1 005 and the gradation process 
section 1007 switch the process thereof in response to the image field signal 1 1 03 transmitted from the micro discrim- 
ination section 1413. Since the foregoing switching operation is similar to that according to the first embodiment, the 
switching operation is omitted from description. 

55 [0083] Also the third embodiment is able to perform an image process similar to the image process which can be 
performed by the first embodiment. Therefore, the image field signal 1.103 which is an accurate signal similar to that 
obtainable from the first embodiment can be obtained. When a signal process suitable to the type of the image is 
selected, a character field can be reproduced with a high resolution. Moreover, a gradation image field can smoothly 
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be reproduced. 

[0084] Since the third embodiment has the structure that the color image signal is stored in th page memory 1411 , . 
the necessity of r ading and scanning an imag of an original document two tim sasisr quired for the first embodiment . 
can be eliminated. Therefore, the same signals can be employed to perform the macro discrimination and to read th 

5 image of the original document. Therefore, a necessity of considering an influence of deviation of the reading position 
which is exerted at each scanning operation can be eliminated. When the capacity of the page memory 1411 and so 
forth is enlarged to correspond to a plurality of pages, another original document can be read immediately after an 
original document has been read. Therefore, in a case where an automatic document feeder or the like is used to 
sequentially copy an original document composed of a plurality of pages, the sequential copying operation can be 

io performed at a high velocity. 

[0085] Although the foregoing embodiment uses change in the density, the average density and chroma as the 
characteristic values which are abstracted by the micro discrimination section, the abstracted values are not limited to 
the foregoing factors, For example, distribution of frequencies in a block or consistency with a predetermined pattern 
may be employed as the characteristic value. 

is [0086] As described above, the image copying machine according to this embodiment has the structure that the 
macro discrimination section 1201 uses a macro structural characteristic of an original image to separate a character 
field and a gradation image field from each other in response to a supplied rough image signal of an original document. 
Then, a result of image field discrimination DT of the original image performed by the micro discrimination section 1 202 
in response to a coarse image signal of the original image adaptable to the result of the separation is selected. Then, 

20 an image field signal denoting the result of the final image field discrimination is transmitted. In response to the image 
field signal, the processes which must be performed by the filtering section 1003 and the gradation process section. 
1007 are selectively switched. Thus, a character field is subjected to an edge emphasizing process and a high-reso- 
lution recording process, while a gradation image field is subjected to a multi-gradation processes. As a result, an. 
image in which both of a character field and a gradation field in an image of the original document are satisfactorily 

25 reproduced can be generated and/or recorded. That is, the image field discrimination method and the image processing 
apparatus according to this embodiment are able to perform discrimination of an edge of a gradation Image and an 
edge of a character from each other which has been difficult for the conventional technique. Moreover, the method and 
apparatus according to this embodiment are able to perform discrimination of a character placed on a dot image and 
. a field around the character. Moreover, the foregoing discrimination can accurately be performed with large resolving 

30 power. 

[0087] When an image is encoded, switching of the encoding method by using an image field signal denoting a result 
of final reference numeral enables an image encoding method free from considerable distortion occurring due to the 
encoding process and exhibiting a high compression ratio to be realized, 

35 Fourth Embodiment " 1 

[0088] . A fourth embodiment will now be described which is a modification of the first embodiment of the present 
invention. Also this rnodification has a structure similar to that according to the first embodiment. This embodiment is 
different from the first embodiment in the structure of the micro discrimination section; 

40 [0089] The structure of the micro discrimination section according to this modification is shown in FIG. 1 9. The micro, 
discrimination section incorporates a first segment characteristic abstracting section 2201 , a second segment charac- 
teristic abstracting section 2202, a density abstracting section 2203, a first image field discrimination section 2204, a 
second image field discrimination section 2205, a third image field discrimination section 2206, a fourth image field 
discrimination section 2207, a fifth image field discrimination, section 2208 and a signal selector section 2209. 

45 [0090] The first segment characteristic abstracting section 2201 makes a reference to an image signal in a rectangular 
field having a size of 5 pixels x. 5 pixels in the vicinity of a pixel of interest so as to detect a segment component in a 
vertical or horizontal direction. Then, the first segment characteristic abstracting section 2201 produces an output of 
a first segment characteristic value signal (SX) 2251 . The foregoing signal indicates a degree of the segment structure 
in the rectangular field. If a vertical or. a horizontal segment structure exists, a signal having a large value is transmitted. 

so if no segment structure exists or if the density is constant, a i signal having a small value is transmitted. 

. [0091] The second segment characteristic abstracting section 2202 detects a segment component in a diagonal 
direction existing in the rectangular field in the vicinity of the pixel of interest. Then, the second segment characteristic 
abstracting section 2202 transmits a second segment characteristic value signal (SB) 2252 indicating a degree of the 
diagonal segment structure in the rectangular field. 

55 [0092] The structure and discrimination principle of the first and second segment characteristic abstracting sections 
are disclosed in Jan. Pat. Appln. SHUTSUGAN Publication No. PH10-009480 (TITLE OF THE INVENTION: IMAGE 
PROCESSING APPARATUS). 

[0093] The density abstracting section 2204 abstracts a density component (DD) 2254 in accordance with the fol- 



13 



EP 0 899 685 B1 



lowing formula: 

DD = Ky • Y + Km • M + Kc • C (7) 

5 

where Ky = 0.25, Km = 0.5 and Kc = 0.25 

[0094] The image field discrimination sections will now be described. The first to fifth image field discrimination sec- 
tions perform image field discrimination processes adaptable to five types of fields separated by the field separator 
section, similarly to those of the first.embodiment. Each of the image field discrimination sections receives the char- 
to acteristic value signal transmitted from the characteristic value abstracting section so as to discriminate the image field 
signal, A discrimination process which is performed.in each image field discrimination section is shown in FIG. 20. 
[0095] This modification has a structure that the micro discrimination section employs a discrimination method on 
the basis of the linearity of ah Image element. Therefore, accuracy to discriminate a character and a dot image from 
each other can be improved. Therefore, this modification is suitable when reproducibility of fine characters is required. 
15 [0096] That is, the fourth embodiment has the structure that the segment components in the main scanning direction 
and the sub-scanning direction are detected. Therefore, the background field can furthermore accurately be detected. 
That is, if discrimination is performed simply in accordance with change in the density or the like, there is apprehension 
that incorrect discrimination is performed such that a background in a constant color as a character field. Since distri- 
bution of the segments (edges) in the main scanning direction and the sub-scanning direction is detected, a correct . 
20 character field can be detected because a character image contains a multiplicity of segments (edge components). 
[0097] As described above, the present invention is able to accurate image field discrimination of a supplied image 
with large resolving power. Moreover, a macro structure characteristic of an image is used to separate a character field 
and a gradation image field from each other. Then, a result of an image field discrimination suitable for each of the 
separated fields is selected so as to obtain a result of final image field discrimination. Thus, discrimination between an 
25 edge of a gradation image and an edge of a character and that between a character placed on a dot image and a field 
around the character, which have been difficult for the conventional technique, can accurately be performed with large 
resolving power. 

[0098] In accordance with the result of the image field discrimination, a character field is subjected to the edge 
emphasizing process and a high resolution recording process. On the other hand, the gradation field is subjected to 
30 the multi-gradation process. Thus, the processes are selectively performed. Thus, images of both of the character field 
and the gradation field can satisfactorily be recorded. 

[0099] When an image is encoded, the encoding method is switched in accordance with the result of the image field 
. discrimination. Thus, image encoding can be performed without considerable distortion occurring because of the en- 
coding process such that a high compression ratio is realized. 

35 , 

Claims 

An image processing apparatus, comprising 

field separating means (1201) for separating an original image into fields of a plurality of different types in 
response to a first image signal obtained at a first resolution of the original image, 

characteristic value calculating means (1 202, 1311) for calculating a characteristic value of the original image 
in response to a second image signal of the original image obtained at a second resolution which Is higher than 
the first resolution, 

discrimination means (1312, 1313) for discriminating an image field of the original image in accordance with 
the characteristic value calculated by the characteristic value calculating means and the type of the image field as 
separated by the field separating means, and 

an image processing means (1004) for performing a predetermined image processing corresponding to the 
result of discrimination of the image field performed by the discrimination means, on the second image signal. 

An image processing apparatus according to claim 1, characterized in that each of the field separation means 
and the characteristic value calculating means further includes scanning means (1001) for scanning the original 
image at the first resolution and then scanning the same at the second resolution. 

An image processing apparatus according to claim 1 or 2, characterized in that the field separating means in- 
cludes 

means (1201) for separating the original image into at least a usual character field, characters on a back- 
ground, a continuous gradation field and a dot gradation field. 
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4. An image processing apparatus according to one of claims 1 to 3, characteriz d by m ans for deleting a gradation 
image existing in a field which has not been discriminated by the field separating means as a gradation field and 

• a gradation image existing in a field discriminat d as a continuous gradation field. 

5. An image processing apparatus according to one of claims 1 to 4, charact rlzed In that the characteristic value 
calculating means (1202, 1311) includes means (1311a-c) for calculating a chang in the density, an av rage 
density and chroma which are characteristic values of the original image in response to the second image signal 
of the original image obtained at the second resolution which is higher than the first resolution. 

6. An image processing apparatus according to one of claims 1 to 5, characterized In that the characteristic value 
calculating means (1202, 1311) includes 

means for calculating a characteristic value of trie original image in each of unit regions having different 
lengths in a main scanning direction and a sub-scanning direction in. response to the second image signal of the 
original image obtained at the second resolution which is higher than the first resolution. 

7. An image processing apparatus according to one of claims 1 to 6, characterized In that the discrimination means 
includes 

second discrimination means (1312, 131 3) for discriminating the image field of the original image by means 
of comparing the characteristic value calculated by the characteristic value calculating means with a threshold 
value corresponding to the type of the field separated by the separating means. 

8. An image processing apparatus according to one of claims 1 to 4, characterized in that the characteristic value 
calculating means includes 

, a second characteristic value calculating means (2201 , 2202) for calculating a segment component of the 
original image in a main scanning direction and a sub-scanning direction as the characteristic value in response 
to the second image signal of the original image obtained at the second resolution which is higher than the first 
resolution. 

9. An image processing method comprising: 

a field separating step (S1 , S2, S3) for separating an original image into fields of a plurality of different types 
in response to a first image signal obtained at a first resolution of the original image; 

a characteristic value calculating step (S9) for calculating a characteristic value of the original image in re- 
. sponse to a second image signal of the original image obtained at a second resolution which is higher than 
the first resolution; 

a discrimination step (S1 0) for discriminating an image field of the original image in accordance with the char- 
acteristic value calculated in the characteristic value calculating step and the type of the image field as sep- 
arated in the field separating step; and 

an image processing step for. performing a predetermined image processing corresponding to the result of 
discrimination of the irnage field performed by the discrimination step, on the second image signal. 

10. An image processing method according to claim 9, characterized in that each of the field separation step and 
characteristic value calculating step further includes a scanning step (S1, S7) for scanning the original Image at 
the first resolution and then scanning the same at the second resolution. 

1 1 . An image processing method according to claim 9 or 1 0, characterized in that the field separating step includes 

a step (S1 , S2, S3) for separating the original image into at least a usual character field, characters on a 
background, a continuous gradation field and a dot gradation field. 

12. An image processing method according to one of claims 9 to 11, characterized by a step (S401 to S409) of 
deleting a gradation image existing in a field which has not been discriminated in the field separating step as a 
gradation field and a gradation image existing in a field discriminated as a continuous gradation field. 

13. An image processing method according to one of claims 9 to 12, characterized In that the characteristic value, 
calculating steps includes • 

a step (S9) for calculating a change in a density , an average density and chroma which are characteristic 
values of the original image in response to the second image signal of the original image obtained at the second . 
resolution which is higher than the first resolution. 
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14. An image processing method according to one of claims 9 to 13, characterized in that the characteristic value 
calculating step includes 

a st p (S9) tor calculating a characteristic value of the original image in each of unit regions having different 
lengths in a main scanning direction and a sub-scanning direction in respond to the second image signal of the' 
original image obtained at the second resolution which is higher than the first r solution. 

15. An image processing method according to one of claims 9 to 14, characterized in that the discrimination step 
includes 

a second discrimination step (S10) for discriminating the image field of the original image by means of com- 
paring the characteristic value calculated by the characteristic value calculating step with a threshold value corre- 
sponding to the type of the field separated by the separating step. 

16. An image processing method according to one of claims 1 to 12, characterized In that the characteristic value 
calculating step includes 

a second characteristic value calculating step (S9) for calculating a segment component of the original image 
in a main scanning direction and a sub-scanning direction as the characteristic value in response to the second 
image signal of the original image obtained at the second pixel density which is higher than the first pixel density. 

v * 

Patentanspruche 

1. Bildverarbeitungsgerat itift 

einem Feldseparationsmittel (1201) zum Aufteilen eines Originalbildes in Felder von einer Mehrzahl yon 
unterschiedlichen Typen in Antwort auf ein erstes Biidsignal, das bei einer ersten Auflosung des Originalbildes 
erhalten wird, . 

einem Charakteristikwert-Berechnungsmittel (1202, 1311) zum Berechnen eines. Charakteristikwerts des 
Originalbildes in Antwort auf ein zweites Biidsignal des Originalbildes, das bei einer zweiten Auflosung erhalten 
wird, die gr6Ber ist ats die erste Auflosung, 

einem Unterscheidungsmittel (1312, 1313) zum Unterscheiden eines Bildfeldes des Originalbildes gemaB 
dem durch das Charakteristikwert-Berechnungsmittel berechneten Charakteristikwert, und dem durch das Feld- 
separationsmittel aufgeteilten Typ des Bildfeldes,. und 

einem Bildverarbeitungsmittel (1 004) zur Durchfuhrung einer vorbestimmten Bildverarbeitung entsprechend 
dem Ergebnis der durch das Unterscheidungsmittel durchgefuhrten Unterscheidung des Bildfeldes, fur das zweite 
Biidsignal. 

2. Bildverarbeitungsgerat nach Anspruch 1 , dadurch gekennzeichnet, daB das Feldseparationsmittel und das Cha- 
rakteristikwert-Berechnungsmittel femer jeweils ein Abtastmitte! (1001) aufweisen, zum Abtasten des Originalbil- 
des mit der ersten Auflosung, und dann Abtasten des Glelchen mit der zweiten Auflosung. 

3. Bildverarbeitungsgerat nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB das Feldseparationsmittel ein 
Mrttel (1 201 ) aufweist, zum Aufteilen des Originalbildes in mindestens ein normalesZeichenfeld. Zeichen auf einem 
Hintergrund, ein kontinuierliches Gradationsfeld und ein Punktgradationsfeld. 

4. Bildverarbeitungsgerat nach einem der Anspruche 1 bis 3, gekennzeichnet durch ein Mittel zum Loschen eines 
Gradationsbildes, das in einem Feld existiert, das durch das Feldseparationsmittel nicht als ein Gradationsfeld 

. unterschieden ist, und eines Gradationsbildes, das in einem Feld existiert, das als ein kontinuierliches Gradati- 
onsfeld unterschieden ist. 

5. Bildverarbeitungsgerat nach einem der Anspruche 1 bis 4, dadurch gekennzeichnet, daB das Charakteristikwert- 
Berechnungsmittel (1202, 1311) ein Mittel (1311a-c) zum Berechnen einer Anderung der Dichte aufweist, einer 
Durchschnittsdichte und eines Farbtons, die charakteristische Werte des Originalbildes sind, in Antwort auf das 
zweite Biidsignal des Originalbildes, das bei der zweiten Auflosung erhalten wird, die hoher 1st als die erste Auf : 
losung. 

6. Bildverarbeitungsgerat nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet, daB das Charakteristikwert- 
Berechnungsmitte! (1202, 1311) ein Mittel zum Berechnen eines Charakteristikwerts des Originalbildes aufweist, 
in jeder der Einheitsregionen mit unterschiedlichen Langen in einer Hauptscannrichtung und Nebenscannrichtung, 
in Antwort auf das zweite Biidsignal des Originalbildes, das bei der zweiten Auflosung erhalten wird, die hoher ist 
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■ als die erst Auflosung. 

7. Bildverarb itungsgerat nach inem der Anspruch 1 bis 6, dadurch g k nnz Ichn t, daB das Unterscheidungs- 
mittel ein zweites Unterscheidungsmittel (1312, 1313) aufweist, zum Unterscheiden des Bildfeldes des Original- 
bitdes mittels eines Vergleichs des Charakteristikwerts, der durch das Charakteristikwert-Berechnungsmittel b - 
rechnet worden ist, mit einem Schwellenw rt, der dem typ des Feldes entspricht, das durch das Separationsmittel 
unterteilt worden. ist. 

8. Bildverarbeitungsgerat nach einem der Ansp ruche i bis 4, dadurch gekennzeichnet, daB das Charakteristikwert- 
Berechnungsmittel ein zweites Charakteristikwert-Berechnungsmittel (2201 , 2202) aufweist, zur Berechnung einer 
Segmentkomponente des Originalbitdes in einer Hauptscannrichtung und in einer Nebenscannrichtung als den 
charakteristischen Wert, in Antwort auf das zweite Bildsignal des Originalbildes, das bei der zweiten Aufldsung 
erhalten wird, die h6her ist als die erste Aufl6sung, 

9. Bildverarbeitungsverfahren mit 

einem Feldseparationsschritt (S1 , S2, S3) zum Aufteilen eines Originalbildes In Felder von einer Mehrzahl 
von unterschiedlichen Typen in Antwort auf ein erstes Bildsignal, das bei einer ersten Auflosung des Originalbildes 
erhalten wird; 

einem Charakteristikwert-Berechnungsschritt (S9) zum Berechnen eines Charakteristikwerts des Original- 
bildes in Antwort auf ein zweites Bildsignal des Originalbildes, das bei einer zweiten Aufldsung erhalten wird, die 
hoher ist als die erste Auflosung; 

einem Unterscheidungsschritt (S 10) zum Unterscheiden eines Bildfeldes des Originalbildes gemaB dem 
Charakteristikwert, der in dem Charakteristikwert-Berechnungsschritt berechnet wird, und dem Typ des Bildfeldes, 
das in dem Feldseparationsschritt unterteilt worden ist; und 

, einem Bildverarb eitungsschritt zum Durchfuhren einer vorbestimmten Bildverarbeitung entsprechend dem 
Ergebnis der Unterscheidung des Bildfeldes, die durch den Unterscheidungsschritt durchgefuhrt worden ist, fur 
das zweite Bildsignal. 

10. Bildverarbeitungsverfahren nach Anspruch 9, dadurch gekennzeichnet, daB der Feldseparationsschritt und der 
Charakteristikwert-Berechnungsschritt jeweils femer einen Abtastschritt (S1 , S2) aufweisen, zum Abtasten des 
Originalbildes bei der ersten Auflosung, und dann Abtasten des Gleichen bei der zweiten Aufldsung. 

11. Bildverarbeitungsverfahren nach Anspruch 9 Oder iO, dadurch gekennzeichnet, daB der Feldseparationsschritt 
einen Schritt (S1 , S2, S3) zum Unterteilen des Originalbildes in mindestens ein herkdmmliches Zeichenfeld, Zei- 
chen auf einem Hintergrund, ein kontinuierliches Gradationsfeld und ein Punktgradationsfeld aufweist. 

12. Bildverarbeitungsverfahren nach einem der Anspruche 9 bis 11 , gekennzeichnet durch einen Schritt (S401 bis 
S409) zum Loschen eines Gradationsbildes, das in einem Feld existiert, das nicht in dem Feldseparationsschritt 
als ein Gradationsfeld unterschiedeh worden ist, und eiries Gradationsbildes, das in einem Feld existiert, das. als 
kontinuierliches Gradationsfeld unterschieden worden ist. 

13. Bildverarbeitungsverfahren nach einem der Anspruche 9 bis 12, dadurch gekennzeichnet, daB die Charakteri- 
stikwert-Berechnungsschritte einen Schritt (S9) aufweisen, zum Berechnen. einer Anderung einer Dichte, einer 
Durchschnittsdichte und eines Farbtons, die charakteristische Werte des Originalbildes sind, in Antwort auf das 
zweite Bildsignal des Originalbildes, das bei der zweiten Auflosung erhalten wird, die hoher ist als die erste Auf- 
losung. 

14. Bildverarbeitungsverfahren nach einem der Anspruche 9 bis 13, dadurch gekennzeichnet, daB der Charakteri- 
stikwert-Berechnungsschritt einen Schritt (S9) aufweist, zum Berechnen eines Charakteristikwerts des Original- 
bildes, in jeder der Einheitenregionen, die unterschiedllche Langen in einer Hauptscannrichtung und einer Ne- 
benscannrichtung aufweisen, in Antwort auf das zweite Bildsignal des Originalbildes, das bei der zweiten Auflosung 
erhalten wird, die hoher ist als die erste Aufldsung. 

15. Bildverarbeitungsverfahren nach einem der Anspruche 9 bis 14, dadurch gekennzeichnet, daB der Unterschei- 
dungsschritt einen zweiten* Unterscheidungsschritt (S1Q) zum Unterscheiden des Bildfeldes des Originalbildes 
mittels Vergleichens des Charakteristikwerts aufweist, der durch den Charakteristikwert-Berechnungsschrttt be- 
rechnet worden ist, mit einem Schwellenwert, der zu dem Typ des Feldes korrespondiert, das durch den Separa- 
tionsschritt unterteilt worden ist. 
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16. Bildverarbeitungsv rfahren nach einem der Anspruche 1 bis 12, dadurch gekennzelchnet, daB der Charakteri- 
stikwert-Berechnungsschritt eineh zweiten Charakteristikw rt-Berechnungsschritt (S9) autweist, zum Berechnen ' 
einerSegmentkomponented s Originalbiides in einer Hauptscannrichtung und iner Nebenscannrichtungalscha- 
rakteristischen Wert in Antwort auf das zwerte Bilds ignal des Originalbildes, das bei der zweiten Pixeldichte erhalten 
wird, di hfiher ist als die erste Pixeldichte. 

R vendlcatlons 

1. Appareil de traitement de I'image, comprenant des moyens de separation de champs (1203) pour separer une 
image origin ale en champs d'une piuraiite de types differents en reponse a un premier signal d'image obtenu a 
une premiere resolution de I'image originale, 

des moyens de calcul de valeur caracteristique (1202, 1311) pour calculer une valeur caracteristique de 
I'image originale en reponse a un second signal d'image de I'image originale obtenue a une seconde resolution 
qui est plus haute que la premiere resolution, 

des moyens de discrimination (1312, 1313) pour discriminer un champ d'image de I'image originale confor- 
mement a la valeur caracteristique calculee par les moyens de calcul de valeur caracteristique et au type du champ . 
d'image tel qu'il est separe par les moyens de separation de champs, et 

des moyens de traitement de I'image (1 004) pour effectuer le traitement d'une image predeterminee corres- . 
pondant au resultat de la discrimination du champ d'image effectuee par les moyens de discrimination, sur le 
second signal d'image. 

2. Appareil de traitement de I'image selon la revendication 1 , caracterise en ce que chacun des moyens de sepa- 
ration de champs et des moyens de calcul de valeur caracteristique comprennent en outre des moyens de balayage 
(1001) pour batayer I'image originale a la premiere resolution et ensuite balayer la meme image a la seconde 
resolution. 

3. Appareil de traitement de I'image selon la revendication 1 ou 2, caracterise en ce que les moyens de separation 
de champs comprennent des moyens (1201) pour separer I'image originale en au moins un champ de caractere 
usuel, ; des caracteres en arriere-plan, un champ de gradation continue et un champ de gradation par points. 

4. Appareil de traitement de I'image selon Tune des revendications 1 a 3, caracterise par des moyens pour effacer 
une image de gradation existant dans un champ qui n'a pas ete discrimine par les moyens de separation de 
champs comme un champ de gradation et une image de gradation existant dans un champ discrimine comme un 
champ de gradation continue. ■ 

5. Appareil de traitement de I'image selon I'une des revendications 1 a 4, caracterise en ce que les moyens de 
calcul de valeur caracteristique (1202, 1311) comprennent des moyens (1311a-c) pour calculer un changement 
dans la densite, une densite moyenne et chroma qui sont des valeurs caracteristiques de ('image originale en 
reponse au second signal d'image de I'image originale obtenu a la seconde resolution qui est plus haute que la 
premiere resolution. 

6. Appareil de traitement de i'image selon I'une quelconque des revendications 1 a 5, caracterise en ce que les 
moyens de calcul de valeur caracteristique (1202, 1311 ) comprennent 

des moyens pour calculer une valeur caracteristique de I'image originale dans chacune des zones d'unite 
ayant des longueurs differentes dans un sens de balayage principal et un sens de sous-balayage en reponse au 
second signal d'image de I'image originale obtenu a la seconde resolution qui est plus haute que la premiere 
resolution. 

7. Appareil de traitement de I'image selon I'une des revendications 1 a 6, caracterise en ce que les moyens de 
discrimination comprennent . 

des seconds moyens de discrimination (1312, 1313) pour discriminer le champ d'image de I'image originale 
en comparant la valeur caracteristique calculee par les moyens de calcul de valeur caracteristique a une valeur . 
de seuil correspondent au type du champ separe par les moyens de separation. 

8. Appareil de traitement de I'image selon I'une des revendications 1 a 4, caracterise en ce que les moyens de 
calcul de valeur caracteristique comprennent 

des seconds moyens de calcul de valeur caracteristique (2201 , 2202) pour calculer un composant de seg- 
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ment de I'imag original dans un sens de balayage principal et un sens de sous-balayage en tant qu valeur 
caracteristiqu en reponse au second signal d'image de ('image originate obtehu a la seconde resolution qui est 
plus haute que la premiere resolution. 

Proc6de de traitement de I'image comprenant 

une etap de separation de champs (SI , S2, S3) pour separer une image originate en champs d'un pluralite 
de types drfferents en reponse a un premier signal d'image obtenu a une premiere resolution de I'image originate ; 

une etape de calcul de valeur caracterlstiqu e (S9) pour calculer une valeur caracteristique de I'image originate 
en reponse a un second signal d'image de I'image originate obtenu a une seconde resolution qui est plus, haute 
que la premiere resolution ; 

une £tape de discrimination (S10) pour discriminer un champ d'image de i'image originate confomtement a 
la valeur caracteristique calculee lors de I'etape de calcul de valeur caracteristique et au type du champ d'image 
tel qu'il est separe tors de Tetape de separation de champs et 

une 6tape de traitement de I'image pour effectuer le traitement d'une image pr6determinee correspondant 
au resuttat de la discrimination du champ d'image effectuee par I'etape de discrimination sur le second signal 
d'image. 

10. Procede de traitement de I'image selon ia revendication 9, caracterlse en ce que chacune de I'etape de separation 
de champs et de I'etape de calcul de valeur caracteristique comprend une etape de balayage (S1 , S7) pour Delayer 

20 I'image originate a la premiere resolution et ensuite batayer la m§me image a la seconde resolution. 

11. Procede de traitement de I'image selon la revendication 9 ou 10, caracterlse en ce que I'etape de separation de 
champs comprend 

une etape (SI , S2, S3) pour s6parer I'image originate en au moins un champ de caractere usuel, des ca- 
25 racteres en arriere-plan, uri champ de gradation continue et un champ de gradation par points. 

12. Proced6 de traitement de I'image selon I'une quelconque des revendications 9 a 1 1 , caracterlse par une etape 
(S401 a S409) de suppression d'une image de gradation existant dans un champ qui n'a pas ete dlscrimine lors 
de I'etape de separation de champs comma un champ de gradation et d'une image de gradation existant dans un 

30 champ discrimine comme un champ de gradation continu. 

13. Proced6 de traitement de i'image selon I'une des revendications 9 a 12, caracterlse en ce que les 6tapes.de 
calcul de valeur caracteristique comprennent 

une etape (S9) pour calculer un changement dans urie density, une densite moyenne et chroma qui sont 
35 des valeurs caracteristiques de I'image origin ale en reponse au second signal d'image de I'image originate obtenu 

a la seconde resolution qui est plus haute que la premiere resolution. 

14. Procede de traitement de I'image selon I'une des revendications 9 a 13, caracterlse en ce que I'etape de calcul 
de valeur caracteristique comprend 

to une etape (S9) pour calculer une valeur caracteristique de I'image originate dans chacune des zones d'unite 

ayant des longueurs differentes dans un sens de balayage principal et un sens de sous-balayage en reponse au 
second signal d'image de I'image originale obtenu a la seconde resolution qui est plus haute que la premiere 
. resolution. ■ 

45 15. Procede de traitement de I'image selon Tune des revendications 9 a 1 4, caracterlse en ce que I'etape de discri- 
mination comprend , 

une seconde etape de discrimination (S1 0) pour discriminer le champ d'image de I'image originale en cqm- 
parant la valeur caracteristique calculee par ies moyens de calcul de valeur caracteristique a une valeur de seuil 
correspondant au type du champ separe par les moyens de separation. 

50 

16. Precede de traitement de I'image selon I'une des revendications 1 a 12, caracterlse en ce que I'etape de calcul 
de valeur caracteristique comprend 

une seconde etape de calcul de valeur caracteristique (S9) pour calculer un composant de segment de 
I'image originale dans un sens de balayage principal et un sens de sous-balayage en tant que valeur caracteristique 
55 en reponse au second signal d'image de I'image originale obtenu a la seconde density de pixels qui est plus haute 

que la premiere densite de pixels. /. 
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